Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.040; wR factor = 0.077; data-to-parameter ratio = 9.4.
Related literature
For the biological properties of piperazine compounds, see: Obniska et al. (2005) ; Smid et al. (2005) . For background and related structures, see: Guo (2004 Guo ( , 2007 .
Experimental
Crystal data C 13 H 19 N 3 O 2 M r = 249.31 Orthorhombic, Pna2 1 a = 12.179 (2) Å b = 18.624 (3) Å c = 6.0187 (10) Å V = 1365.1 (4) Å 3 Z = 4 Mo K radiation = 0.08 mm À1 T = 296 K 0.25 Â 0.25 Â 0.10 mm
Data collection
Siemens SMART CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2002) T min = 0.642, T max = 0.745 7503 measured reflections 1582 independent reflections 1126 reflections with I > 2(I) R int = 0.043 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.077 S = 1.01 1582 reflections 169 parameters 1 restraint H atoms treated by a mixture of independent and constrained refinement Á max = 0.13 e Å À3 Á min = À0.13 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: SHELXL97.
The title compound, (I), is a hydrazone in which 4-hydroxy-3-methoxy-benzaldehyde has reacted directly with 1-amino-4-methylpiperazine to form a product containing the C=N double bond. The structure of the compound is shown in Fig. 1 .
The C=N double bond shows an E configuration and is effectively coplanar with the benzene ring [N3-C8-C6-C7=1.6 (5)°].
The piperazine ring exhibits a chair conformation. The bond distances and angles are normal. In the crystal structure, strong intermolecular N-H···O and weak intermolecular C-H···O and C-H···N hydrogen bonds (see Table 1 for symmetry code) and van der Waals forces are responsible for the observed packing motif. A packing diagram for (I) is shown in Fig. 2 .
Experimental
The title compound was prepared by the direct solvent-free reaction of 4-hydroxy-3-methoxy-benzaldehyde (1.52 g) with 1-amino-4-methylpiperazine (1.15 g) with stirring at 351 K for 30 min. The resulting product was dissolved in ethanol (10 ml) with heating. The homogeneous solution was allowed to stand at room temperature for 12 h, after which the crystalline product was separated by filtration (yield 2.0 g, 80%). The pure product (0.5 g) was dissolved in hot ethanol (20 ml). Single crystals were obtained from this solution by slow evaporation over a period of 7 d at room temperature.
Refinement
In the absence of significant anomalous dispersion effects Friedel pairs have been merged. All H atoms were positioned geometrically and refined using the riding-model approximation, with C-H = 0.93 or 0.96 Å, O-H = 0.82 Å, N-H = 0.86 Å and U iso (H) = 1.2U eq (C, N) or U iso (H) = 1.5U eq (methyl C and O). 
